Municipal sludge leachate-induced genotoxicity in mice--a subacute study.
Inappropriate disposal of municipal sludge (MS) results in the leaching of toxic metals and organic chemicals, which can contaminate the surface and ground water leading to the serious health hazards. In this study, the genotoxic potential of the leachate prepared from MS sample was examined in mouse bone marrow cells through chromosomal aberrations (CA), micronucleus test (MT) and comet assay. Analysis of metals and physicochemical parameters of the leachate was also carried out to correlate the genotoxic results. The dried sludge showed high concentrations of heavy metals, viz. Cr, Cu, Pb and Ni. However, in 10% leachate, concentrations of these metals were manifold lower than that of obtained in dried sludge. Male mice orally gavaged to leachates (0.1-0.4 ml/mouse/day) for 15 days revealed significant (P<0.01, P<0.001) inhibition of mitotic index (MI) and induction of chromatid/chromosome fragments and breaks in all the treatment groups. The effect was observed to be dose-dependent. Treatment of mice with leachates also induced significant (P<0.001) frequencies of micronucleated polychromatic erythrocytes (MNPCE). The results of comet assay revealed a statistically significant (P<0.05 and <0.01) DNA damage in bone marrow cells exposed to 0.2-0.4 ml/mouse/day. Findings of the present study indicate that the constant exposure of MS leachate can cause genotoxic effects in mammals and suggest risks in human population.